SHH Subtype (Green = novel; highlighted = unique to a subtype) Driver Gene Name Reference(s) Additional Comments Function PTCH1 [1, 2] -SHH receptor that associates with the smoothened protein (SMO) to transduce the hedgehog's proteins signal. Seems to have a tumor suppressor function. PTCH1 and SMO are both augmented in astrocytes. Involved in the development of the brain and face, which depends on X-linked inhibitory apoptosis mediation of PTCH1-regulated cell survival and apoptosis during embryogenesis. DDX3X [1, 2] -ATP-dependent RNA helicase involved in several steps of gene expression, including transcription, mRNA maturation, mRNA export and translation. KMT2D
[2] -Histone methyltransferase that methylates 'Lys-4' of histone H3 (H3K4me). H3K4me represents a tag for epigenetic transcriptional activation. Decreased levels of of KMT2D result in inhibited cancer cell proliferation and defective cell migration. TP53 [1, 2] Tumor-suppressor gene involved in many cellular processes like cell cycle regulation, apoptosis, and Notch signaling. Potently limits the growth of immature and mature neurons when under cellular stress. Excessive p53 function has been implicated in neural tube defects, embryonic lethality, and neuronal degradation. BCOR [2] Transcriptional corepressor that specifically inhibits gene expression when recruited to promoter regions by sequence-specific DNA-binding proteins. This repression may be mediated in part by histone deacetylase activities. BCOR plays a role in the gene expression regulation early in the differentiation of the embryonic stem cells. GABRG1 [1] Mutation mentioned, but not classified as a driver gene [2] GABA, the major inhibitory neurotransmitter in the vertebrate brain, mediates neuronal inhibition by opening an integral chloride channel. The encoded protein acetylates histones, tagging for transcriptional activation. It also acetylates non-histone proteins and binds specifically to phosphorylated CREB. It enhances the transcriptional activity of cAMP-responsive genes. CSNK2B [1] Mutation mentioned, but not classified as driver gene [2] Regulates the basal catalytic activity of the alpha subunit in the Wnt pathway. [1] -The splicing factor 3b protein complex can interact with splicing factor 3a and a 12S RNA unit to form a small nuclear ribonucleoproteins complex that binds to pre-mRNA upstream of the intron in a sequence-independent way and may anchor the snRNP to the pre-mRNA.
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